Fetal blood-brain barrier P-glycoprotein contributes to brain protection during human development.
During brain development and blood-brain barrier (BBB) differentiation the expression of P-glycoprotein (P-gp) may complement the protective function of the placental barrier against xenobiotic substances. To establish an immunohistochemical procedure for P-gp detection, different anti-P-gp monoclonal antibodies were first tested on a fibrosarcoma cell line and colonic carcinoma tissue. The protocol was then tested on adult human brains as a BBB-P-gp tissue-specific control and for double labeling with anti-P-gp and the astroglia marker glial fibrillary acidic protein (GFAP). The protocol was then used to analyze the expression and localization of P-gp in human fetuses during cerebral cortex formation. At the earliest examined stage, 12 weeks of gestation (wg), P-gp was detectable as diffuse cytoplasmic labeling of the endothelial cells lining the primary cortex microvessels. At 18 wg, a punctate P-gp staining pattern was detected on cortex and subcortical vessels and on their side branches. At 22 wg, P-gp staining was linear and concentrated on endothelial cell membranes. In all examined ages, GFAP-positive radial glial cells and astrocytes did not stain for P-gp, even at their perivascular processes, whereas faint P-gp labeling was seen on vimentin-reactive radial glia at the earliest examined fetal age. At midgestation, P-gp colocalized with caveolin-pY14 on the abluminal endothelial cell membrane. These results demonstrate that P-gp is expressed early during human cerebral cortical microvessel development, and suggest that at midgestation there may be efflux activity that is regulated by interactions with the caveolar endothelial cell compartment.